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(54) PLANAR HEATING ELEMENT 

(57) A surface heating device comprises a heating 
element fabricated by braiding plural conductors on a 
flexible supporter. The device employs the heating ele- 
ment member which is reduced in the thickness or di- 
ameter, and thus can be inhibited from giving an uncom- 
fortable touch when seated or appearing as a relief on 
the surface cover of a seat. Also, a pad Is reduced in the 



thickness, the surface cover of the seat can be heated 
up rapidly. The heating element Is fabricated by braiding 
the conductors, and thus, when loaded with a weight 
when seated, the element allows a resultant stress ex- 
erted thereon to be dispersed on the conductors, hence 
being made strong for bending. Moreover, the conduc- 
tors is inhibited from separating from each other and 
needs no Insulating coat. 
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Description 

Technical Field 

[0001] The present invention relates to a surface 
heating device use in a seat or the lilce. 



Background Art 

[0002] A conventional surface heating device 21 com- 
monly includes a heating element disposed on a sup- 
porter 28 as shown in Fig. 31 . The element is the follow- 
ing: 

(a) A heating element 22a.as shown In Fig. 29, hav- 
ing a plurality of conductors 25a coated with an In- 
sulating coating 26a; or 

(b) A heating element 22b, as disclosed In Japa- 
nese Utility Model Laid-open Publication 60-80690, 
where a conductor 25b is wound spirally on a syn- 
thetic fabric core 27 and coated with an insulating 
coat 26b as shown In Fig. 20 for an improved 
strength to a tension and a bending. 

[0003] Fig. 27 Illustrates the surface heating device 
21 installed in a seat 20 for a vehicle. Even if a heating 
element 22 has a diameter of 0.5 to 1mm, the surface 
heating device 21 may make a driver or a passenger 
aware to an uncomfortable projection on a surface cover 
23 when he/she is seated. It is hence desired to de- 
crease the thickness or diameter of the heating element 
22. 

[0004] Fig. 28 Is an enlarged cross sectional view of 
a region where the surface heating device 21 is installed 
in the seat 20 for a vehicle. In a conventional manner, a 
pad 24 provided under the surface cover 23 of the seat 
20 needs to have a thickness of 20 to 30mm for prevent- 
ing the heating element 22 from making him^er aware 
to the uncomfortable projection on the surface cover 23. 
The device 21 is provided beneath the pad 24. 
[0005] Fig. 32 is a cross sectional view of a region 
where the surface cover 23 of the seat 20 has a hanging 
section provided In the surface cover 23 of the seat 20, 
The hanging section is usually provided at the surface 
cover 23. The hanging section at the surface cover 23 
Includes a hanging strip 30 joined to the surface cover 
23 and the pad 24 at a sewing portion 33. A hook ring 
32 links a fitting 29a joined to the hanging strip 30 and 
a fitting 29b embedded in a main pad 31 . 
[0006] lfthesurfaceheatingdevice21 is placed under 
the surface cover 23 of the seat 20 and directly stitched 
together with the anchoring strip 30, the heating element 
22 may be injured or cut by a stitching needle. For avoid- 
ing such a trouble, the surface heating device 21 has an 
opening 33. as shown in Fig. 31. through which the 
hanging strip 30 extends, and the heating element is 
protected from being stitched with the strip 30. 
[0007] As a result, the pad 24 inhibits the surface 



heating device 21 from not being located directly under 
the surface cover 23 of the seat 20 and. as a heat insu- 
lator, prevents the surface cover 23 from being quickly 
heated. And therefore, heating up quickly the surface 
5 23 of the seat 20 requires a large power consumption 
to the surface heating devfce 21. However, a capacity 
of a battery in the vehicle limits the heating speed. 
[0008] As the conventional heating element 22, as 
shown in Fig. 29, has a conductor 25a coated with an 
10 insulating coat 26a for protecting the conductor from 
separating and for improving the protection strength. 
Due to the coat, when the heating element 22 is con- 
nected to the power supply, the insulating coat 26a has 
to be removed at the jointed portion of the element. 
IS [0009] The heating element 22 in the surface heating 
devlce21 Installed in the vehtele seat 20 requires a small 
thickness or diameter. Furthermore, the heating ele- 
ment22 is repeatedly stressed by a weight at the seating 
and thus needs a counter measure against being injured 
20 and disconnected. 

Disclosure of the Invention 

[001 0] A surface heating device is provided which In- 
25 dudes a heating element fabricated by braiding plural 
conductors and a flexible supporter supporting the ele- 
ment thereon. 

[0011] The heating element fabricated by braiding 
has a small thickness or diameter, thus being Inhibited 
30 from giving a passenger an uncomfortable touch when 
he/she is seated and from projecting on the surface cov- 
er of a seat. Also, the device requires a pad having a 
reduced thickness and thus allows the surface cover of 
the seat to be heated up rapidly. 
35 [0012] The heating element made from the braided 
conductors Is strong against being bent with a weight of 
a seated passenger because a stress exerted on the 
element is dispersed on the conductors. Furthermore, 
the conductors are protected from separating from each 
^0 other, and therefore, no Insulating coat Is necessary. 



Brief Description of the Drawings 



[0013] Fig. 1 1s apian view of a surface heating devtoe 
^5 according to Embodiment 1 of the present invention. 
[0014] Fig. 2 is an enlarged view of a heating element 
according to Embodiment 1 of the present invention. 
[0015] Fig. 3 is an enlarged view of the heating ele- 
ment according to Embodiment 1 of the present inven- 
50 tion. 

[0016] Fig. 4 is an enlarged view of a heating element 
according to Embodiment 2 of the present Invention. 
[0017] Fig. 5 is an enlarged view of the heating ele- 
ment according to Embodiment 2 of the present inven- 
ts tion. 

[0018] Fig. 6 is an enlarged view of a heating element 
according to Embodiment 3 of the present invention. 
[0019] Fig. 7 is an enlarged view of the heating ele- 
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ment according to Embodiment 3 of the present inven- 
tion. 

[0020] Fig. 8 is an enlarged view of a heating element 
according to Embodiment 4 of the present invention. 
[0021] Fig. 9 Is an enlarged view of the heating ele- 
ment according to Embodiment 4 of the present inven- 
tion. 

[0022] Fig. 1 0 is a plan view of a surface heating de- 
vice according to Embodiment 5 of the present inven- 
tion. 

[0023] Fig. 11 is an enlarged cross sectional view of 
an hanging section according to Embodiment 5 of the 
present invention. 

[0024] Fig. 12 is an enlarged view of a heating ele- 
ment according to Embodiment 6 of the present inven- 
tion. 

[0025] Fig. 1 3 is an enlarged view of the heating ele- 
ment according to Embodiment 6 of the present inven- 
tion. 

[0026] Fig. 14 is an enlarged view of a heating ele- 
ment according to Embodiment 7 of the present inven- 
tion. 

[0027] Fig. 15 Is a plan view of a surface heating de- 
vice according to Embodiment 8 of the present inven- 
tion. 

[0028] Fig. 1 6 is a plan view of a surface heating de- 
vice according to Embodiment 9 of the present inven- 
tion. 

[0029] Fig. 1 7 is a plan view of a surface heating de- 
vice according to Embodiment 9 of the present inven- 
tion. 

[0030] Fig. IB is an enlarged cross sectional view. of 
a surface heating device according to Embodiment 10 

of the present invention. 

[0031] Fig. 19 is an enlarged cross sectional view of 
the surface heating device according to Embodiment 1 0 
of the present invention. 

[0032] Fig. 20 is an enlarged cross sectional view of 
the surface heating device according to Embodiment 1 0 
of the present invention. 

[0033] Fig. 21 is an enlarged cross sectional view of 
the surface heating device according to Embodiment 1 0 
of the present Invention. 

[0034] Fig. 22 is an enlarged cross sectional view of 
the surface heating device according to Embodiment 1 0 
of the present invention. 

[0035] Fig. 23 is an enlarged view of a conductor ac- 
cording to Embodiment 11 of the present invention. 
[0036] Fig. 24 is an enlarged view of a heating ele- 
ment according to Embodiment 1 1 of the present inven- 
tion. 

[0037] Fig. 25 is an enlarged view of a heating ele- 
ment according to Embodiment 1 2 of the present inven- 
tion. 

[0038] Fig. 26 Is an enlarged view of the heating ele- 
ment according to Embodiment 12 of the present Inven- 
tion. 

[0039] Fig. 27 is a perspective view of seat for a ve- 



hicle. 

[0040] Fig. 28 is an enlarged cross sectional view of 
the seat of a vehicle. 

[0041] Fig. 29 is an enlarged view of a conventional 
5 heating element. 

[0042] Fig. 30 is an enlarged view of a conventional 
heating element. 

[0043] Fig. 31 is a plan view of a conventional surface 
heating device. 
10 [0044] Fig. 32 shows the conventional surface heat- 
ing device installed on a vehicle seat. 
p)045] Fig. 33 is a perspective view showing the con- 
ventional surface heating device installed at a surface 
cover of a seat of a vehicle. 

15 

Best Modes for embodying the Invention 

[0046] Some embodiments of the present Invention 
will be described refen^ing to Fig. 1 through Fig. 26. 

20 

(Embodiment 1) 

[0047] Fig. 1 is a plan view of a surface heating device 
1 installed on a seat 20 for a vehicle where a heating 
25 element 3 is disposed on a flexible supporter 2. Fig. 2 
is an enlarged view of the heating element 3 fonned by 
braiding plural conductors 4. 

[0048] A heating element 3a shown In Fig. 3 Isfomned 
by braiding plural stranded conductors 4c. The heating 

30 element 3a Is more flexible than the element f omned with 
the single-line conductors 4 shown in Fig. 2. 
[0049] The element including the braided conductors 
4 exhibits a greater strength against a stress exerted by 
the weight of a seated person because the stress to the 

35 conductors is dispersed. 

[0050] Also, the conductors 4 are inhibited from sep- 
arating, and thus, an insulating coat, which is essential 
in the prior art, is eliminated. This allows the heating el- 
ement 3 to be directly soldered and applied to a solder- 

40 less jointing such as spot welding. 

[0051] The number of the conductors 4 or the braiding 
pitch Is changed, so that a desired resistance per unit 
length (i2/m) of the heating element 3 may be deter- 
mined. 

45 

(Embodiment 2) 

[0052] Fig. 4 is an enlarged view of a heating element 
3b where plural conductors 4b of a single type are braid- 

so ed. The resistance per unit length (H/m) of the heating 
element 3b is detemnined to a desired value by simply 
changing the number of the conductors 4b. 
[0053] As shown in Fig. 5. a heating element 3c in- 
cludes stranded conductors 4c. Each of the conductors 

55 4c Includes plural conductors of a single type. Similarly, 
the resistance per unit length (Q/m) of the heating ele- 
ment 3c can be detemnined to a desired setting by sim- 
ply changing the number of conductors in each conduc- 
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tors 4b. 

(Embodiment 3) 

[0054] Fig, 6 is an enlarged view of a heating element 
3d where plural conductors 4d of a single type and plural 
conductors 4e of another type denoted by the hatching. 
The resistance per unit length (Q/m) of the heating ele- 
ment 3b can be determined to a desired setting by sim- 
ply changing the number of the conductor in the con- i 
ductors 4b and 4e or materials of the conductors, while 
the setting range is wider than that of the identical con- 
ductors 4b. 

[0055] Fig. 7 Is an enlarged view of a heating element 
3f where groups of conductors 4f of a single type and u 
groups of conductors 4g of another type denoted by the 
hatching are braided. The resistance per unit length (Q/ 
m) of the conductors 4b of a single type Is set easier 
than that of an identical conductor 4b. Also, the setting 
range of the resistance per unit length (O/m) increases. 2i 

(Embodiment 4) 

[0056] Fig. 8 is an enlarged view of a heating element 
3g where plural conductors 4h are braided with a core 2S 
line 5 denoted by the hatching. The core line 5 may be 
a steel wire such as a piano steel or stainless steel wire 
for increasing the strength for tension or bending to the 
heating element 3g. 

[0057] Fig. 9 is an enlarged view of a heating element 30 
3h where plural conductors 4i are braided on and about 
a group of core wires 5a. The core wires 5a Increases 
the strength for tension and bending to the heating ele- 
ment 3h and improves the flexibility. The core wires 5a 
may preferably be a stranded fiber of a aromatic polya- 35 
mide fiber, polyester fiber, or a carbon fiber. 

(Embodiment 5) 

[0058] Fig. 1 0 is a plan view of a surface heating de- 40 
vice 1 d installed in a seat 20 of a vehicle where a heating 
element 3i is disposed on a flexible supporter 2. The 
heating element 3i is a conductor reinforced with a metal 
fiber The resistance of the heating element 3i is set to 
a desired one by using a silver alloy wire as the conduc- 45 
tor. The heating element 31 of the surface heating device 
1d installed in the seat 20 may preferably ranges from 
0.02 to 0.50mm In diameter and contain 3 to 10wt% of 
silver. 

[0059] The conductor reinforced with a metal fiber 50 
may be a silver contained copper alloy is fabricated with 
the following method. A solid solution of crystallized cop- 
per and a metal casting alloy of an eutectic forni is fab- 
ricated by fusing and rapidly cooling a mixture of copper 
and silver. The alloy is subjected to alternate hot and 55 
cool processes where the metal casting alloy Is sepa- 
rated. The alloy is protended to have a composite fiber 
structure of the copper solid solution and the copper/ 



sih^er eutectic fomfi. As a result, the fiber is ten times 
stronger for tension and bending than that of the prior 
art, hence being pennitted to stitch with a sewing ma- 
chine. Referring to Fig. 11, the surface heating device 
5 1 d provided beneath the surface cover 23 of the seat 20 
can be stitched together with a pad 24 to join to a hang- 
ing strip 30. 

(Embodiment 6) 

0 

[0060] Rg. 1 2 illustrates the heating element 3i imple- 
mented by a single wire made of silver contained copper 
alloy as the fiber reinforced with a metal. Fig. 13 shows 
another modification of the heating element 31 where 
5 plural wires 4j made of sih^er contained copper alloy as 
the fiber are stranded. 

[0061] The resistance per unit length (fl/m) of the 
heating element 31 shown In Fig. 12 is set to a desired 
one by just changing the diameter and the content of 
> silver. In the modification shown in Fig. 13, the resist- 
ance per unit length (O/m) of the heating element 3i is 
set to a desired one by just changing the number of the 
alloy wires 4j. 

(Embodiment 7) 

[0062] Fig. 14 is an enlarged view of a heating ele- 
ment 3j where plural sllvercontained copper alloy wires 
4j as the fiber reinforced with metal are braided. This 
allows the copper alloy wires 4j to be prevented from 
being separated and to omit no Insulating coat covering 
the wires . Also, as the stress exerted on the copper al- 
loy wires 4j is favorably dispersed, the heating element 
3j is increased in the bending strength. 
[0063] Moreover, as the copper alloy wires 4j are 
stranded but not fixed to each other, thus being easily 
movable. Even when assaulted by a stitching needle, 
the copper alloy wires 4j easily escapes from the needle,' 
thus being hardly bitten with the needle. Consequently 
as shown in Fig. 11, the surface heating device Id pro- 
vided beneath the surface cover 23 of a seat 20 can be 
stitched together with a pad 24 and a hanging strip 30. 
Also, the heating element 3j of which parts disposed at 
an Inner region and an outer region are connected in 
parallel can employ a heating element having the high 
resistance per unit length (n/m). This pemiits the copper 
alloy wires 4j to be favorably reduced in the diameter 
and the number of the conductors, hence reducing the 
difference in the resistance between the copper alloy 
wires 4j. 

(Embodiment 8) 

[0064] Fig. 1 5 is a plan view of a surface heating de- 
vice la. Heating elements 3a and 3b are provided on a 
supporter 2. The heating element 3a extends in an outer 
region 6 of the supporter 2 and the other heating ele- 
ment 3b extends in an inner region 7 of the supporter. 
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The two heating elements 3a and 3b disposed respec- 
tively In regions 6 and 7 are connected to each other 
and joined to a single power supply 12. Since the two 
heating element members 3a and 3b are connected in 
parallel, the overall resistance on the surface heating 
device 1a is reduced. 

[0065] The greater the resistance per unit length {Q/ 
m) of the heating element 3 is, the smaller the diameter 
of a conductor 4 can be. As a result, the heating element 
comprises a less number of the conductors 4. An in- 
creased resistance per unit length (O/m) due to the 
smaller thickness of the heating element 3 can be offset 
with the two heating elements 3a and 3b connected in 
parallel. 

(Embodiment 9) 

[0066] Fig. 1 6 is a plan view of a surface heating de- 
vice 1 b where a heating element 3 is disposed In a wave 
pattern in the outer region a support 2 (at both, left and 
right, ends of the surface heating device 1 b in the draw- 
ing). 

[0067] A surface heating device 1 installed in a seat 
20 of a vehicle receives a load at the center and wrinkles 
radially about the center. It may wrinkle more deeply to- 
wards the outer region of the surface heating device 1, 
thus being disconnected. 

[0068] The heating element 3 itself according to the 
embodiment is made stronger for the bending. The ele- 
ment, which is arranged in the wave pattern at the outer 
region of the surface heating device 1 b, is made strong- 
er for a bending stress thereon, because the stress is 
dispersed. 

[0069] Fig. 1 7 is a plan view of another surface heat- 
ing device 1c where the heating element 3 is disposed 
in the wave pattern on and along the outer region of a 
supporter 2. That further increases the bending strength 
of the device. 

(Embodiment 10) 

[0070] Figs. 18 and 19 are enlarged cross sectional 
views of a surface heating device 1 where a heating el- 
ement 3 is held by a thread 9 to a supporter 2 on which 
a heat leveling element 8. IVIore specifically, Fig. 18 il- 
lustrates the heat leveling element 8 disposed on the 
supporter 2 opposite to the heating element 3, while Fig. 
19 illustrates the heat leveling element 8 disposed on 
the supporter 2 to which the heating element 3 is held. 
The temperature of the heating element 3 having a wire 
shape is highest at the center and declines as departing 
from the center. Accordingly, the heat distribution of the 
surface cover 23 of the seat 20 of a vehicle largely de- 
pends upon a location of the heating element 3. The 
heat leveling element 8 disperses the heat generated 
by the heating element 3 uniformly throughout the sur- 
face cover 23 of the seat 20. 
[0071] Figs. 20 and 21 are enlarged cross sectional 



views of another surface heating device 1 where a heat- 
ing element 3 Is held between a supporter 2 and a heat 
leveling element 8. Also, shown in Fig. 22 is the heating 
element 3 held between a couple of supporters 2a and 
s 2b accompanied with the heat leveling element 8. Those 
provide the same effect as of the implementations 
shown in Figs. 18 and 19. 

(Embodiment 11) 

10 

[0072] Fig. 23 is an enlarged view of a conductor 4 
coated with a plated layer 9. The layer 9 protects the 
conductor 4 from being declined in the resistance due 
to water or con^osion. Also, the plated layer makes any 
15 difftoult-soldering material such as steel wire be solder 
joinable. 

[0073] The plated layer 9 covering on the heat ele- 
ment 3 can be mark with a color paint 10 shown in Fig. 
24 for indicating the resistance per unit length (^m). 

20 

(Embodiment 12) 

[0074] Fig. 25 is an enlarged view of a conductor 4 
coated with an insulating coat 11 . This inhibits the con- 
25 ductor 4 from declining in the resistance due to water or 
corrosion as the thickness becomes smaller. 
[0075] The conductor 4 may be marked on the Insu- 
lating coat 1 1 with a color paint (two lines A in the draw- 
ing) for Indicating the resistance per unit length {Q/m). 

30 

Industrial Applicability 

[0076] A surface heating device for a seat according 
to the present invention employs a thin heating element 
35 having a small diameter. And thus, the device is inhibited 
from appearing as a relief on the surface cover of the 
seat and from giving an uncomfortable touch when seat- 
ed. The heating element can rapidly heat up the surface 
cover of the seat. 

40 

Claims 

1 . A surface heating device comprising: 

45 

a supporter being flexible; and 
a heating element disposed on said supporter, 
said heating element comprising a plurality of 
conductors being braided. 

50 

2. The surface heating device according to claim 1 , 
wherein said conductors are of a single type. 

3. A surface heating devrce according to claim 1, 
55 wherein said conductors are of different types from 

each other. 

4. A surface heating device according to claim 1 fur- 
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ther comprising a core wire in said heating element. 

5. A surface heating device comprising: 

a supporter being flexible; and s 
a heating element disposed on said supporter, 
said heating element comprising a conductor 
reinforced with a metal member fabricated by 
a metal fiber. 

10 

6. The surface heating device according to claim 5, 
wherein said conductor is a silver-contained alloy 
wire. 



17. The surface heating device according to claim 10 
further comprising a heat leveling element disposed 
on one surface of said supporter. 

18. The surface heating device according to claim 10 
further comprising a plated layer covering said con- 
ductor. 

19. The surface heating device according to claim 10 
further comprising an insulating coat covering said 
conductor. 



7. The surface heating device according to claim 5, is 
wherein said conductor is one of a single wire and 
a stranded wire. 



8. The surface heating device according to claim 5. 
wherein said conductor is braided. * 20 

9. The surface heating device according to claims 1 , 
2. 3, 4, 5, 6, 7. or 8, wherein said heating element 
comprises: 

25 

a first heating element disposed in an outer re- 
gion of said supporter; and 
a second heating element disposed on an inrier 
region of said supporter coupled In parallel with 
said first heating element. 30 



10. The surface heating device according to claim 9, 
wherein said first heating element is disposed in a 
wave pattem. 

35 

11. The surface heating device according to claims 1, 
2, 3, 4, 5, 6, 7, or 8 further comprising a heat leveling 
element disposed on one surface of said supporter. 

12. The surface heating device according to claims 1, 40 
2, 3, 4, 5, 6. 7, or 8 further comprising a plated layer 
covering said conductor. 



13. The surface heating device according to claims 1, 

2, 3, 4. 5, 6, 7, or 8 further comprising an insulating 4s 
coat covering said conductor. 

1 4. The surface heating device according to claim 9 fur- 
ther comprising a heat leveling element disposed 

on one surface of said supporter. 50 

1 5. The surface heating device according to claim 9 fur- 
ther comprising a plated layer covering said con- 
ductor. 

55 

1 6. The surface heating device according to claim 9 fur- 
ther comprising an insulating coat covering said 
conductor. 
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Fig. 23 



Fig. 24 



3 




10 



16 



EP 1 132 028 A1 



Fig. 25 
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Fig. 27 
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